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Abstract 

By the example of nonabelian Toda type theory associated with the Lie su- 
peralgebra osp{2\4) we show that this integrable dynamical system is relevant 
to a black hole background metric in the corresponding target space. In the 
even sector the model under consideration reduces to the exactly solvable con- 
formal theory (nonabelian Bi Toda system) in the presence of a black hole 
recently proposed in M . 
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1. It was shown in paper ]T[ that exactly solvable nonabelian Toda systems || 
are relevant to two dimensional conformal field theories in the presence of a black 
hole. Here the tachyon fields arising as the potential terms in the corresponding La- 
grangian, play the role of the 2d cosmological terms. Moreover, the corresponding 
_B n -WZNW model is gauged by an appropriate nilpotent group, in distinction with 
those of Witten's scheme, see and references therein. The simplest nontrivial 
example containing all main features characteristic of the black holes in the frame- 
work of this approach, is based on the Lie algebra B 2 supplied with a noncanonical 
gradation. 

In the present note we discuss a supersymmetric black hole by the example of 
N = 1 supersymmetric extension of nonabelian Toda system associated with the 
classical finite dimensional Lie superalgebra osp(2\A). Here we use such a choice of 
its simple roots that in the corresponding Dynkin diagram the first simple root is 
odd (it corresponds to superalgebra) and other two simple roots are even. 

With an appropriate gradation, this superalgebra provides, in the even sector, the 
reduction of the system under consideration to the case of the Lie algebra B 2 . 

2. Consider the classical Lie superalgebra G with the defining relations, 
see e.g., ||, 

[hi,hj] = 0, [hi,X±j] = ±kjiX±j, [X +i ,X_j] = 5ijhi, (1) 

where k is the Cartan matrix of G', hi and X±i, 1 < i < rank Q, are its Cartan and 
Chevalley generators. Here the numerical indices of the elements of the superalgebra 
G correspond to its roots, in particular, subscripts of the generators denote the 
simple roots. For the case under consideration k is defined in accordance with 
the above mentioned Dynkin scheme. Realize the gradation of the osp(2\A) by the 
Cartan element H = h 2 + 2/i 3 of its osp(l\2) subsuperalgebra with the odd elements 
Y± = X T i =)= X-i-123, and even elements (generators of the sl(2, C) subalgebra of 
osp(l\2)): H = [Y + ,YJ [ + ,X± = Yg. Then the subspaces G m ,m = 0,±1,±2, of 
osp{2\4) = ® m Qmi are the following: 

Go = {X ±2 ,hi,,l<i<3}; (2) 

G±l — {Xzfl, X T i2, ^±123> -^±1223}; (3) 
Q±2 = {X±3, X ±2 3, ^±223}- (4) 

Start with the N = 1 superextension of the Toda systems (Abelian as well 
as their nonabelian versions) associated with finite dimensional classical Lie super- 
algebras Q, 

D + (g- 1 D_g) = [Y_,g- 1 Y + g] + , (5) 

where g is a regular element of the Grassmann span of the Lie group Go with Lie 
algebra Go, and depends on the coordinates of the 2|2 superspace C212; D± are the 
supersymmetric covariant derivatives in this superspace. Then, in the case under 
consideration, parametrize the function g as 

3 

g = exp{a + X +2 } exp{oTX_ 2 } exp-j^a^}, (6) 

i=i 
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and 



with the unknown functions (superfields) depending on the points in C 2 |2- We come 
to the following system of equations: 

D + D_ ai = e~ a2 - e - ai+a2 ' a3 (l + a + a~), 
D + [D_a 2 + a-D_a + ] = e - ai+a2 - a ' A (1 + a + a~), 
D + D_a 3 = 2e- ai+a2 - as (l + a + a~), 
D + [e- ai - 2a2+a3 D-a + ] = -e~ 2ai ~ a2 a + , 

D + [e ai+2a2 - a3 (D_a- - (a-) 2 D_a + )} = -e ai+a2 ~ a *a- . (7) 

Now, it is the very time to note that there is such an element H = h 1 — h 3 which 
commutes with Y±, and, consequently, with X±, while h 2 commutes only with X±, 
and just due to this reason the r.h.s. of (5) in our case contains only hi and H but 
not h 2 (as it should be in the even case). Then, making use the gauge properties of 
our system, equations (7) can be transformed, in terms of the functions 

D + uo = —^rp. t [a~ D + a + — (1 + 2a + a~)a + D + a~ 

-2a + cT(l + a + a~)D+(a 1 + 2a 2 - a 3 )\, 

D-UU = — — -\-a + D_a~ + (1 + 2a + a~)a- D^a + }; 

2(1 + a+a-) 1 

D + D_p = dip - -if - D + u D-lu, 
ch p 

D + (th 2 pD_u) - D_(th 2 pD + cu) = 0, 
D + D^ = shpe^. (8) 
The Lagrangian density £ corresponding to the system (8) is the following: 

C=^D + pD_p + ^D + i; 

Therefore, the target-space metric G, 

Gij = diag (1,1,- th 2 p), (10) 

contains the hyperbolic-tangent-square function (superfield) which, in even case, is 
characteristic for the black hole in the spirit of Witten. The potential term in (9) 
plays the role of the cosmological term in C 2 \ 2 . 

We are not going to discuss here more details concerning the properties of su- 
persymmetric black holes in the framework of the given approach; only note once 
more that they are described by exactly solvable system of equations. A relation 
with the corresponding gauged supersymmetric WZNW model is quite evident. 
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to the form 



-D + pD_p + ]-D + ^D_^ - -th 2 pD + u;D_uj + shpe^. (9) 
2 2 2 
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